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Abstract
Teachers’ beliefs shape their practice. Beliefs, conceptions held with enough personal conviction to be considered true, serve
as helpful heuristics for teachers embedded in the complex, ever-changing contexts of classrooms and schools. Three sets
of beliefs appear essential to teaching practice, namely, beliefs about teaching, knowledge (epistemic beliefs), and students’
ability. Empirical research about these beliefs is reviewed in light of current U.S. policy documents of curriculum standards,
the Common Core State Standards initiative and the Framework for K-12 Science Education: Practices, Crosscutting Concepts, and
Core Ideas. Teachers’ beliefs filter, frame, and guide their perceptions and implementation of the new curriculum standards.
Recommendations to policy makers, educational leaders, and teacher educators include allowing teachers to examine and
reflect on their beliefs in light of reforms.
Keywords
teachers’ beliefs, epistemic beliefs, ability beliefs, pedagogical beliefs

Tweet
Teachers’ beliefs about teaching, knowledge, & learners
serve to filter, frame, & guide reform messages & shape the
enacted curriculum.

Key Points
•• Educational policy reforms, such as new curriculum
standards, demand that learners engage in complex
thinking, like argumentation, which requires that
teachers engage in more complex practices, like dialogic teaching.
•• Teachers, responsible for enacting policy decisions,
hold beliefs that can support or undermine how learners experience these decisions.
•• Teachers’ beliefs about (a) teaching (as student- or
teacher-centered); (b) the source, structure, certainty,
and justification of knowledge; and (c) learners’ ability as fixed or malleable are particularly salient in
teaching practice.
•• Policy makers, school leaders, and teacher educators
must attend to teachers’ beliefs as part of any reform
effort.

Introduction
Teachers’ Beliefs: Examining the Foundations of
Teaching Practices
The Common Core State Standards (CCSS; 2010a, 2010b)
and the Framework for K-12 Science Education: Practices,

Crosscutting Concepts, and Core Ideas (Framework;
National Research Council [NRC], 2012) are two policy
documents developed to re-shape the U.S. K-12 public
school curriculum. These policy documents, and others like
them internationally (e.g., The Council of Ministers of
Education, Canada, 2010), are based on particular beliefs
about the nature of teaching, knowledge, and students’ abilities. However, implementing their proposed curricula as
intended rests largely on the actions of teachers, individuals
who posses their own systems of deeply held beliefs (Fives
& Buehl, 2012). Thus, the implementation of new policies
and curricula requires consideration of teachers’ beliefs.
Teachers’ beliefs refer to an integrated system of judgments that relate to teachers’ classroom work (Fives & Buehl,
2012). Teachers, as all humans do, hold beliefs about a variety of topics, relationships, and processes (Fives & Buehl,
2012). Teachers’ beliefs can influence their work and development as teachers (e.g., Buehl & Beck, 2015). Teachers are
responsible for creating environments and experiences that
facilitate the learning of their students. In constructing these
experiences, teachers’ beliefs determine how they identify
goals (e.g., Kilinc et al., 2015; Lumpe, Haney, & Czerniak,
2000) and develop classroom instruction (e.g., Collie,
Shapka, Perry, & Martin, 2015). Although various specific
1
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beliefs have been explored, this article focuses on three
related beliefs relevant to the new standards documents: (a)
beliefs about teaching, (b) beliefs about knowledge (epistemic beliefs), and (c) beliefs about students’ ability. The current U.S. policy contexts of CCSS (2010a, 2010b) and the
Framework (NRC, 2012) demonstrate the importance of
these beliefs. Specifically, one expectation that emerges
across these documents—learners will be able to engage in
argumentation and reason from evidence—illustrates how
teachers’ underlying beliefs influence achieving this learning
goal in classrooms.
Shared goals: Argumentation and reasoning from evidence.
Commonalities in expectations for learners are evident
across the disciplinary practices of the NRC (2012) Framework and CCSS (2010b) for mathematics and English language arts (ELA)/literacy (CCSS, 2010a; Lee, Quinn, &
Valdés, 2013). Competencies in argumentation and reasoning from evidence emerge across these three documents. The
ELA/literacy student capacities description includes (a)
valuing evidence, such that students can support their perspectives, and (b) ability to comprehend and critique others’
claims and reasoning. Similarly, the expected mathematics
practices, as described in the CCSS (2010b), include “construct viable arguments and critique the reasoning of others”
(p. 6), and the scientific and engineering practices in the
Framework (NRC, 2012) include arguing from evidence.
Argumentation is “a process of thinking and social interaction in which individuals construct and critique arguments” (Nussbaum, 2011, p. 84). To develop argumentation,
learners must engage in learning experiences that support
argumentation and evidence-based reasoning. One empirically successful pedagogical approach to teaching for argumentation is dialogic teaching (e.g., Reznitskaya et al.,
2012). Dialogic teaching involves using classroom discourse
so that learners participate as central collaborators in learning, which leads to epistemological understanding, argumentation skills, and content knowledge (Reznitskaya & Gregory,
2013). Dialogic teaching occurs when (a) power and authority for meaning making are shared among all learners, including the teacher; (b) collaborative learning communities
pursue authentic open-ended questions, to which no one in
the group, including the teacher, has the “correct” answer;
and (c) teachers and learners facilitate ongoing reflection on
the products and processes of the argumentation process
(Reznitskaya et al., 2012).
The indicated policy documents position argumentation
and reasoning from evidence as desirable goals for K-12
learners. Researchers, who study the development of these
capabilities, provide instructional recommendations, like
dialogic teaching. However, neither policy makers nor
researchers seem to recognize that teachers’ underlying
beliefs may shape how they implement these recommendations. Thus, emphasis on argumentation across the three

policy documents and the expectations for dialogic teaching
serve as a useful nexus for discussing the importance of
teachers’ beliefs for enacting the CCSS and Framework standards in K-12 classrooms.

Understanding Teachers’ Beliefs
Belief is “an individual’s judgment of the truth or falsity of a
proposition” (Pajares, 1992, p. 316); that is, beliefs represent
an individual’s representation of reality or what an individual
holds to be true, whether or not evidence supports that representation. Beliefs have enough personal validity and credibility to guide behavior and thought.
Various features describe the nature of teachers’ beliefs
(e.g., Fives & Buehl, 2012; Kagan, 1992; Pajares, 1992;
Richardson, 1996; Woolfolk Hoy, Davis, & Pape, 2006).
Teachers’ beliefs are temporal in nature, so they vary in how
aware teachers are of them in a given moment. Beliefs also
exist on a continuum of stability. Some beliefs are relatively
stable and resistant to change (e.g., Kagan, 1992), whereas
other beliefs are more dynamic and susceptible to change
(e.g., Thompson, 1992). All beliefs exist in a complex, integrated, and multidimensional system with some beliefs being
more core or central to the individual (Green, 1971;
McAlpine, Eriks-Brophy, & Crago, 1996; Pajares, 1992). A
systems view of beliefs suggests that contradictory beliefs
can coexist simultaneously and that changes to one belief
should have repercussions for the entire system of beliefs.
Such characteristics of teachers’ beliefs shape how they are
engaged in the practice of teaching.
If beliefs act as an interconnected system that filters,
frames, and guides teachers’ thinking and action, then the
salient beliefs will be evoked by a particular context (e.g.,
cultural, environmental, temporal, and task-related contexts)
or task (e.g., instructional planning, classroom interactions,
assessment processes; Fives & Buehl, 2012). For instance,
teachers’ beliefs about the nature of science as a domain of
study are more likely salient when reading about climate
change or developing a lesson plan on electrical circuits,
than are their beliefs about poetry. However, when engaged
in lesson planning, teachers must actively think about content, pedagogy, and students, so that these three core beliefs
may be evoked and work in conjunction or conflict during
task completion.
Teachers may also negotiate their belief commitment
(Kang & Wallace, 2005). Given their context, teachers may
modify their beliefs to better fit their experience. In a study
of science teachers engaged in inquiry-based science professional development, one teacher actually re-defined science
knowledge into two categories: real science and school science (Kang & Wallace, 2005). The former belief held that
science was evolving, changing, and based on experimentation, evidence, and argumentation. The latter belief described
school science, as fact based, unchanging, and requiring
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predetermined thinking processes. The school context led to
the negotiation of beliefs about the nature of knowledge for
this teacher, and these beliefs then justified more traditional
ways of classroom teaching. As teachers approach teaching
toward new policy standards, they may engage in belief
negotiations that inhibit or support their ability to fully meet
the learning goals embedded in the standards.

The Importance of Teachers’ Beliefs
Beliefs, whether objectively true or not, guide our goals,
emotions, decisions, actions, and reactions (Bandura, 1997).
Teachers are responsible for planning, enacting, and maintaining a complex environment that safely facilities and
inspires learning. Managing such complexity relies on automated, intuitive practices and processes (Feldon, 2007).
Thus, one heuristic teachers use in their complex practice is
relying on beliefs to filter new information, frame salient
tasks, and guide action (Fives & Buehl, 2012, in press).
Research findings drawing clear causal relations from teachers’ beliefs to their classroom practices have revealed mixed
results (see Buehl & Beck, 2015, for a review). However,
beliefs have consequences beyond practice that underscore
their importance. For instance, self-efficacy beliefs reflect
teachers’ motivations for teaching, such that they influence
teaching goals (e.g., Ciani, Summers, & Easter, 2008), intentions to engage in culturally responsive practices (Siwatu,
2007), and intentions to persevere in classroom contexts
(Milner & Hoy, 2003).
Belief–practice congruence may explain other salient outcomes beyond student learning and teachers’ classroom
practices. Teachers report negative affect, burnout, and attrition, due to a belief–practice incongruence caused by external expectations on teachers’ practice (e.g., de Jong, 2008;
Greene, Azevedo, & Torney-Purta, 2008). This was illustrated in one study of teachers’ practices as related to accountability policies (i.e., No Child Left Behind), wherein teachers
reported that the requirements of the new policies negatively
influenced their sense of connection to students, and as a
result teachers left the profession (Greene et al., 2008). Thus,
when teachers must engage in practices misaligned with
their beliefs, there may be negative effects on teacher wellbeing (e.g., de Jong, 2008; Potari & Georgiadou-Kabouridis,
2009).
However, belief congruence may not be the complete
answer. In some cases, teachers have congruent beliefs and
practices, but their beliefs and practices cannot support the
learning expected in the new curriculum standards. For
instance, among preservice teachers, those with the most
congruent beliefs and practices held more of a teaching as
telling belief and then engaged in that practice during their
student-teaching placements (Uzuntiryaki, Boz, & Kirbulut,
2010). Similarly, a qualitative study of practicing teachers
reported that the teacher who most consistently engaged in
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practices associated with his or her beliefs held a traditional,
transmission-oriented perspective on teaching (Lim & Chai,
2008). Perhaps teachers holding more complex understandings of teaching (e.g., student-centered) have more difficulty
consistently enacting those beliefs in the classroom. Such
difficulty may be related to cultural norms (Niyozov, 2009)
and contextual influences beyond their control (Dooley &
Assaf, 2009; Rentzou & Sakellariou, 2011).

Relevant Beliefs in the Context of
Teaching Learners to Engage in
Argumentation
Beliefs about teaching, knowledge, and learners are salient in
the practice of teaching. When teachers are expected to
implement educational reforms as described in the CCSS
and Framework, these beliefs will support or inhibit the
implementation of such teaching practices. Moreover, as an
integrated system, beliefs must configure to guide practice
accomplishing these goals.

Beliefs About Teaching
Teachers hold beliefs related to the nature of the teaching
task and the purpose of teaching (e.g., Richards & Gipe,
1994; Teo, Chai, Hung, & Lee, 2008). Beliefs about what
teaching is and how it should be conducted seem fundamental to reform movements in education, such as the advent of
the new standards (e.g., Gregoire, 2003). The most common
approach to studying teachers’ beliefs about teaching is a
dichotomized perspective on these beliefs, asking teachers
whether they see teaching practice as student-centered (typically reflecting a constructivist model) or teacher-centered
(typically reflecting a transmission model; e.g., Bunting,
1985; Gill & Hoffman, 2009; Ling, 2003; Richards & Gipe,
1994; Richards, Gipe, & Thompson, 1987; Teo et al., 2008).
Student-centered instruction reflects teachers who see themselves as facilitators and use a process of teaching that is
responsive to the needs of learners (e.g., Richards & Gipe,
1994), whereas teacher-centered instruction reflects teachers
who see their role as an information giver and focus on content coverage and pacing (e.g., Ling, 2003).
These dichotomized approaches provide a simple heuristic for describing groups of teachers; however, this overly
generalized view of teachers’ beliefs fails to consider belief
salience and negotiation that emerge in practice and that can
undermine teachers’ and policy makers’ intentions. For
instance, in one study teachers reconstructed notions of student-centered instruction to align with their existing beliefs
about teaching (Pedersen & Liu, 2003). That is, the teachers
adopted a student-centered perspective for the purpose of
teaching social skills and communication, rather than helping learners develop understanding of content. Such a distinction in purpose for teaching may shift actual classroom
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interactions, whereby these teachers might focus on promoting communication skills rather than developing content
knowledge when they engage in student-centered teaching.
As teachers are expected to engage in practices that facilitate
learners’ development of argumentation and reasoning from
evidence, school-based teacher educators need to be sensitive to how new practices such as dialogic teaching may be
re-conceptualized to fit with teachers’ existing beliefs.
Teaching for argumentation and evidenced-based reasoning seems to require that teachers take a more studentcentered and responsive approach to classroom instruction
(e.g., Reznitskaya et al., 2012; Reznitskaya & Wilkinson,
2015; Webb et al., 2008). Collaborative discourse is a hallmark of dialogic teaching, and both support the development
of learners’ argumentation and reasoning skills. Soliciting
explanations from, rather than giving explanations to, students fosters classroom environments conducive to collaborative discourse (Webb et al., 2008). However, such actions
require that teachers hold the perspective that their role is not
to give information but to invite students to explore and share
their own understandings, even if inaccurate.
Dialogic teaching requires that teachers see themselves as
co-inquirers with their students, where knowledge construction (learning) is completed in collaboration among all members in the group, and teachers share responsibility for
learning with students (Reznitskaya et al., 2012). Classroom
learning emphasizes the role of evidence in constructing
meaning; the shared processes of arguing with that evidence
generates reasonable conclusions. Thus, teaching for argumentation and evidence-based reasoning through dialogic
teaching “requires practitioners to move away from the centuries-old role of ‘a sage on the stage’ and become skillful
facilitators of a collaborative and rigorous engagement”
(Reznitskaya & Wilkinson, 2015, p. 220); this shift in practice must be mirrored by a belief shift that extends throughout teachers’ belief system.

Beliefs About Knowledge
Teachers’ beliefs about knowledge, the focus of instruction
in classrooms, are central to issues of practice and the evaluation of new curricula. In educational psychology, the study
of learners’ epistemic beliefs (i.e., beliefs about the nature of
knowledge) has received growing attention (e.g., Hofer &
Pintrich, 1997; Schommer, 1990). Researchers have become
concerned with teachers’ beliefs about knowledge and how
such beliefs may influence their approach to instructional
planning, instruction, and classroom assessment (e.g.,
Brownlee et al., 2011; Sosu & Gray, 2012). Beliefs about the
nature of knowledge address several dimensions: (a) certainty of knowledge (as unchanging or fluid), (b) simplicity
of knowledge (as isolated or interconnected), (c) source of
knowledge (from an external authority or constructed by the
self), and (d) justification of knowledge (the processes and
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evidence needed to evaluate knowledge claims; Fives &
Buehl, in press; Greene et al., 2008; Hofer & Pintrich, 1997).
Research and theory in this area have vacillated on the
domain specificity of these beliefs, but evidence suggests
that adults hold unique perspectives on the nature of knowledge in different domains, such that beliefs about the certainty of knowledge might vary from the field of science to
history (Buehl & Alexander, 2006).
In scientific reasoning, teachers’ perspectives on knowledge needs to shift from concern with “textbook correctness”
that relies on appeals to authority for justifying knowledge,
to emphasizing experimentation and argumentation (Russ,
Coffey, Hammer, & Hutchison, 2009). For example in science, using causal mechanisms to explain natural phenomena as a discipline-sensitive means for justifying knowledge
claims in science:
assessing ideas based on their mechanistic character prompts
teachers to respond to incorrect student comments in the same
way [they] respond to correct ones, by providing feedback about
whether they are constructing explanations appropriate for
science and fruitful for further progress in understanding new
knowledge. (Russ et al., 2009, p. 886)

The practice of teaching involves, at a minimum, all
activities related to designing instruction (e.g., selecting
materials, planning lessons), implementing instruction, and
assessing learning. Teachers who seek to help learners construct knowledge must consider the nature of that knowledge
during each aspect of teaching practice. Teachers’ beliefs
about the content of instruction serve as “a ‘conceptual context’ that helps frame the work of high school teachers”
(Grossman & Stodolsky, 1995, p. 6); that is, their beliefs
about the nature of knowledge shape the context from which
teachers make decisions about practice. For instance, in a
qualitative study of eight middle-school science teachers,
teachers’ beliefs about the nature of science knowledge influenced their instructional decisions about what science content they would share with their students (Yerrick, Parke, &
Nugent, 1997). Specifically, teachers who believed science
knowledge to be an unchanging collection of isolated facts
also reported that they would not share information about
new scientific discoveries, as they emerged in the media,
unless directly related to the school curriculum. Such beliefs
about science knowledge run in direct opposition to the goals
of the Framework and the expectations that students would
learn to reason from evidence. These expectations suggest a
belief in science knowledge as evolving when new evidence
presents itself, regardless of when that new information
comes to light.
“The relationship between subject-matter beliefs and
practice is a complex one because, without significant
changes in subject-matter beliefs, maintaining radically new
ways of instruction is almost impossible” (Gregoire, 2003,
p. 149). Thus, although new curriculum standards point to
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the knowledge and skills that K-12 learners are expected to
develop, achieving many of these standards requires teachers
to embrace potentially new perspectives on knowledge and
to engage in more dynamic instructional practices.
Continuing with our example of argumentation, university
students’ tendency to approach or avoid arguments was associated with their epistemic beliefs (Nussbaum & Bendixen,
2003). Students who perceived knowledge as isolated and
certain were more likely to avoid argumentation. If these
same associations hold true for teachers, then how they
engage in argumentation and reasoning from evidence with
their students may be hindered or enhanced by their epistemic beliefs.
To facilitate developing argumentation skills, dialogic
teaching allows students to experience developing arguments, reasoning with evidence, and engaging in critical dialogue evaluating evidence and claims. This kind of complex
discussion in the classroom relies on exploring open and/or
divergent questions with uncertainty regarding “correctness”
and the solution unknown to all members of the community,
including the teacher (Reznitskaya et al., 2012). Such questions and facilitating discussion around them support the perspective that knowledge is complex, evolving, and
constructed through discipline-specific processes of reasoning and justification. Thus, teachers’ beliefs about knowledge in the subject areas of instruction need to encompass
similar perspectives.

Beliefs About Students
Teachers hold a wide array of beliefs about students in general and the specific students in their classes (Fives & Buehl,
2008, 2010). Such beliefs can influence what and how students are taught. In particular, teachers’ beliefs about student
abilities have direct implications for classroom instruction.
Individuals adopt different mind-sets with respect to ability (Yeager & Dweck, 2012). Individuals with a growth
mind-set believe that ability is malleable and can improve
with effort and persistence, whereas individuals with a fixed
mind-set believe that ability is a stable trait that cannot
change. Such mind-sets have implications for learners:
Growth mind-sets are positively associated with academic
performance and behavior (Blackwell, Trzesniewski, &
Dweck, 2007; Romero, Master, Paunesku, Dweck, & Gross,
2014), perspectives on effort as essential to growth (Yeager
& Dweck, 2012), and resilience in the face of difficulty
(Blackwell et al., 2007).
Extending this work to teachers’ mind-sets, the beliefs
they have about students’ ability, suggests that teachers’
mind-sets relate to their instructional practices, such that
teachers with growth mind-sets are more supportive of students, teach explicit problem-solving skills, and are open to
information about change, whereas teachers with fixed mindsets are less supportive and implement practices that reduce
engagement (Butler, 2000; Plaks, Streoessner, Dweck, &
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Sherman, 2001; Rattan, Good, & Dweck, 2012; Swann &
Snyder, 1980). Furthermore, although most teachers endorse
a growth mind-set (Gutshall, 2013, 2014; Jones, Bryant,
Snyder, & Malone, 2012; Jonsson, Beach, Korp, & Erlandson,
2012), teachers’ mind-sets vary, based on their age, years of
experience, and content area. For instance, a fixed mind-set
was more pronounced among math and science teachers,
among older (48+ years old) teachers with more experience
(13+ years) compared with older teachers with less experience (fewer than 13 years), and among younger (>48 years
old) teachers with less experience compared with younger
teachers with more experience (Jonsson et al., 2012).
Research related to teachers’ mind-sets for students’ abilities tends to focus on teachers’ beliefs about students’ at a
general level. In contrast, research related to teachers’ beliefs
about diversity and specific groups of students (e.g., English
language learners or ELLs) suggests that teachers may not
necessarily hold malleable views of ability for all students
(Gay, 2015; Lucas, Villegas, & Martin, 2015). Thus, within
teachers’ belief systems, they may simultaneously believe in
a growth mind-set for learners (i.e., that intelligence is malleable; Gutshall, 2013, 2014) and in another component of
this system believe that the students of color have limited
room for development (Van den Bergh, Denessen, Honrstra,
Voeten, & Holland, 2010).
Beliefs about student ability and the teacher’s role in
instructing all students have implications for engaging students in the types of argumentation suggested by CCSS and
the Framework. Specifically, one of the requirements of dialogic teaching is “on-going meta-level reflection, during
which both the products and the processes of a discussion are
continually scrutinized by participants, thus creating opportunities for the group to self-correct” (Reznitskaya et al.,
2012, p. 289). As part of this process, the teacher’s role is the
help students attend to the quality of their reasoning and
intentionally refrain from providing the “correct” answer. In
our view, successful facilitation of such interactions is predicated on the view that students have the ability to self-correct
and can improve their argumentation skills over time.
Moreover, not telling students the answer (Gregory, 2007)
and suggesting multiple appropriate products and processes
requires that teachers hold more student-centered views of
teaching and more constructivist views of knowledge, highlighting how teachers’ multidimensional and multifaceted
belief systems support or perhaps hinder specific practices
related to argumentation.

Conclusion
The CCSS (2010a, 2010b) and the Framework (NRC, 2012)
must be interpreted and implemented by classroom teachers
who deliver an enacted curriculum to learners. Enacted curriculum refers to “the teacher’s interpretation and implementation of the written curriculum” (Barrett-Tatum & Dooley,
2015, p. 258). Teachers’ enacted curriculum, the decisions
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they make during planning, instruction, and assessment
activities, reflects their underlying beliefs about the nature of
learning, knowledge, and students’ abilities. Dialogic teaching requires teachers (a) to engage in student-centered
instruction by facilitating inquiry dialogues, (b) to invite students into discussions of content that are open-ended and
divergent, and (c) to allow for multiple potentially “inaccurate” perceptions of content. Together, these three tenets of
dialogic teaching illustrate how teachers’ beliefs about teaching, knowledge, and learners must work together within their
belief system.

Recommendations
Teachers need opportunities to consider their beliefs and
evaluate how their beliefs facilitate or hinder their current
practice, context, and learners. Such reflection can lead to
meaningful changes in practice or may spark important discussions among policy makers, school leaders, and teachers
that improve learning experiences for all students. Changing
teachers’ beliefs requires time and attention to their entire
belief system. Because teachers’ beliefs exist in a complex
system and are enacted in the complex settings of everchanging classrooms, teachers need help identifying the
interconnections among their beliefs when engaging in
teaching practices. Teachers need to be aware that shifting
one set of beliefs may affect others in their system, or conversely beliefs in one aspect of the system may hamper their
enacting of belief–practice targets.
Professional development to support new standards needs
to explicitly help teachers to develop beliefs aligned with the
intended practices. Given the nature of beliefs (i.e., often
implicit, deeply held, resistant to change), teachers need to
engage explicit reflection on their beliefs and need time
to develop beliefs that support the intended practices.
Thus, to assess effectiveness of new practices, teachers need
time to align beliefs and practices to be optimally effective
for student learning.
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